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[Detailed Description of the Invention] 
5 [0001] 

[Field of the Invention] 

The present invention relates to an image processing 
apparatus and an image processing method, and particularly 
to an image processing apparatus to which an image forming 
10 apparatus for displaying and outputting image information 
to f oorm an image is connected, and an image processing method 
to be performed on the image processing apparatus. 
[0002] 
[Prior Art] 

15 In apparatuses for outputting image data to an image 

forming apparatus such as a printer for printing, adjustment 
of dot size of an image to be printed has been performed 
by adjusting a thickness control and the like provided for 
a printer and the like. 

20 [0003] 

[Problems to be Solved by the Invention] 

As an example of such a printer, a laser beam printer 
will be described. The dot width of an image output ted by 
the printer changes depending on environmental temperature , 

25 humidity and the like which indicate the use environment. 
It is also known that the dot width changes with time depending 
on total use time of the printer. As the printed dot width 
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changes, the width of a printed line of the same image data 
changes, and thereby sharpness of characters and the like 
may be significantly affected . In such a case , in a prior - art 
printing system, an operator is required to adjust a 
5 thickness control and the like provided on the printer based 
on change caused in the dot width to be printed by the printer 
to perform printing with a desired dot width. 
[0004] 

The present invention has been made in consideration 

10 of the above prior-art example, and its object is to provide 
an image processing apparatus and an image processing method 
capable of output ting image data for which change in the 
dot width of an image to be formed by an image forming apparatus 
has been adjusted in advance. 

15 [0005] 

[Means for Solving the Problems] 

In order to achieve the above object , an image processing 
apparatus of the present invention has the configuration 
as described below. That is , the image processing apparatus 

20 of the present invention is an image processing apparatus 
for outputting image information to an image forming 
apparatus to form an image; the image processing apparatus 
comprising: detection means for detecting parameter 
information about the dot width of an image to be formed 

25 by the image forming apparatus; determination means for 
determining the dot width of an image to be outputted to 
the image forming apparatus based on the parameter 
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information detected by the detection means ; and adjustment 
means for adjusting the dot width of the image information 
to be outputted to the image forming apparatias based on the 
dot width determined by the determination means . 
5 [0006] 

In order to achieve the above object , an image processing 
method of the present invention comprises the processes as 
described below. That is, the image processing method of 
the present invention is an image processing method for 

10 outputting image information to an image forming apparatus 
to form an image; the image processing method comprising: 
a detection process of detecting parameter information about 
the dot width of an image to be formed by the image forming 
apparatus; a determination process of determining the dot 

15 width of an image to be outputted to the image forming 
apparatus based on the detected parameter information; and 
an adjustment process of adjusting the dot width of the image 
information to be outputted to the image forming apparatus 
based on the determined dot width. 

20 [0007] 

[Operation] 

According to the above configuration, parameter 
information about the dot width of an image to be formed 
by the image forming apparatus is detected, and the dot width 
25 of an image to be outputted to the image forming apparatus 
is determined on the detected parameter information. The 
dot width of image information to be outputted to the image 
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forming apparatus is adjusted based on the determined dot 

width . 

[0008] 

[ Embodiment s ] 

5 A preferable embodiments of the present invention will 

be described below with reference to accompanying drawings . 
In this embodiment described below, description will be made 
on a case where the image forming apparatus is a printer. 
However, the present invention is not limited thereto, and 

10 the image forming apparatus may be a display device such 
as a display. Furthermore, the printer is not limited to 
a laser beam printer used in this embodiment , and may be 
an ink jet printer or a thermal printer, for example. 
<Description of image processing system (Figure 1)> 

15 Figure 1 is a block diagrcim showing the configuration 

of an image processing apparatus according to this 
embodiment . 
[0009] 

In Figure 1, reference numeral 1 denotes a control 
20 section, which performs editing and creation of document 
data inputted from a keyboard (KBD) 4, a hard disk (HD) 11, 
a floppy disk (FD) 8 or the like, and creation of document 
data and image data to be printed. Furthermore, it performs 
output control for outputting the document data and image 
25 data to a printer 2 and input control for image data to be 
inputted from a scanner 10. The printer 2 prints out image 
or document data onto a recording medium such as recording 
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paper based on image data sent from the control section 1 . 
As the printer, various printers are included, such as a 
laser beam printer, an ink jet printer and a thermal transfer 
printer. Reference numeral 10 denotes a scanner, which 
5 photoelectrically reads a source image with an image pickup 
device such as a CCD, converts it into digital image data 
and outputs it. Reference numeral 3 denotes a display 
section, which provides display on a display device such 
as a CRT and an LCD based on a dot image such as image data 
10 and document data sent from the control section 1 . 
[0010] 

The configuration of the control section 1 will be now 
described. Reference numeral 5 denotes a CPU of a 
microprocessor, for example, which executes a control 

15 program of the CPU 5 stored in a ROM 6 and performs various 
controls to control the entire control section 1 . Reference 
numeral 6 denotes a ROM in which the control program of the 
CPU 5 and various data are stored, as described above. 
Reference numeral 7 denotes a RAM, which is used as a work 

20 area when the control processing by the CPU 5 is performed 
and in which various data is temporarily stored. The RAM 
7 also temporarily stores document data ( character code data ) 
which has been inputted from the keyboard (KBD) 4 and the 
like and not yet developed for printing. Reference numeral 

25 8 denotes a floppy disk (FD) , which stores various documents 
and images as an external storage device . Reference numeral 
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11 denotes a hard disk (HD) , which is a mass storage device 
for storing created document data and image data. 
[0011] 

Reference numeral 4 denotes a keyboard (KBD) , which 
5 is operated by an operator to input various control commands 
in addition to commands for creation and edition of document 
data. Reference numeral 13 denotes a display interface 
section (CRT I/F) , which controls the display section 3 to 
display image data from the control section 1. Reference 

10 numeral 15 denotes a video RAM (VRAM) for storing image data 
to be displayed on the display section 3 . Reference numeral 
14 denotes a system bus for the CPU 5. Reference numeral 
9 denotes an image memory, in which image data read by the 
image scanner 10 is stored and image data developed by the 

15 CPU 5 into a bit image for printing is also stored. Reference 
numeral 19 denotes an input interface section (I/F) , which 
inputs the digital image data read by the image scanner 10 
into the control section 1. Reference numeral 18 denotes 
an input/output interface section (I/F), which transfers 

20 the image data developed in the image memory 9 to the printer 
2 for printing. 
[0012] 

Figure 2 is a structural sectional view showing the 
internal structure of a laser beam printer (hereinafter 
25 referred to as an LBP) 740 indicating an embodiment of the 
printer 2. The LBP 740 is capable of inputting image data 
and printing it on recording paper. 
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[0013] 

In Figure 2 , reference numeral 740 denotes the LBP body, 
which forms an image on recording paper, a recording medium, 
based on the image data supplied from the control section 
5 1 . Reference numeral 700 denotes an operation panel on which 
operation switches and LED indicators are arranged, and 
reference numeral 701 denotes a printer control unit for 
controlling the entire LBP 740. A video signal transferred 
from the input/output I/F 18 in Figure 1 is outputted to 

10 a laser driver 702 through the printer control unit 701. 
That is, the printer control unit 701 receives image data 
to be printed in a form of binary data sent from the control 
section 1, and drives the laser driver 702 to perform printing 
based on the timing of receiving the binary data "1" and 

15 "0" . Accordingly, the timing of turning on/off a laser beam 
outputted from a semiconductor laser 703 depends on the 
duration of continuation of data "1" or "0" of the data from 
the control section 1 . 
[0014] 

20 The laser driver 702 is a drive circuit for driving 

the semiconductor laser 703, which switches on/off a laser 
beam 704 emitted from the semiconductor laser 703 based on 
a binary data signal inputted from the printer control unit 
701. The laser beam 704 is directed toward the right and 

25 left by a rotary polygon mirror 705 and scans over an 

electrostatic drum 706. Thereby, an electrostatic latent 
image is formed on the electrostatic drum 706. This latent 
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image is developed by a development unit 707 around the 
electrostatic drum 706 and then transferred to recording 
paper. Cut sheets are used as the recording paper. The 
cut -sheet recording paper is contained in a paper cassette 
5 708 mounted on the LBP 740. The cut-sheet recording paper 
is supplied into the apparatus by rotation of a paper feeding 
roller 709 and conveyance rollers 710 and 711, and then 
supplied to the electrostatic drum 706. 
[0015] 

10 Reference numeral 712 denotes a temperature sensor, 

which detects the temperature inside the printer 740. The 
detected temperature is read and detected by the printer 
control unit 701 . The dot width to be printed is then changed 
by the temperature detected by the printer control unit 701 . 

15 The temperature value detected by the printer control unit 
701 is then sent to the CPU 5 of the control section 1 through 
the input/output I/F 18. 
[0016] 

Reference numeral 713 denotes a dot width measurement 
20 section, which measures the dot width of a printed image. 
The measurement is made by emitting light onto printed 
recording paper and then converting the reflected light into 
an electric signal. For the detection of the dot width, 
light is emitted so that scanning is performed in the 
25 direction vertical to the conveyance direction of the printed 
recording paper. Thus, the dot width in the direction 
vertical to the conveyance direction of the recording paper 
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is measured based on change in the reflected light in the 

scanning direction with light. 

[0017] 

Next, description will be made on the operation of the 
5 control section 1 of this embodiment which is based on the 
above configuration. 
[0018] 

Image data and document data to be printed by the printer 

2 is finally created inside the control section 1 . When 
10 document data or graphical data is created by an operator 

with the use of the keyboard 4 , the image data being created 
is developed in the VRAM 15 , displayed on the display section 

3 all the time, and monitored by the operator. The created 
image data is stored in the floppy disk 8 or the hard disk 

15 11 as required. When the image data or document data stored 
in the floppy disk 8 or the hard disk 11 is read and printed, 
the read document or image data is developed in the image 
memory 9 page by page. When image development for one page 
ends , the control section 1 communicates with the printer 

20 2 via the input/output I/F 18 and receives information about 
the temperature inside the printer 2 detected by the 
temperature sensor 712 . 
[0019] 

The control section 1 having received the temperature 
25 information determines whether the dot width to be printed 
will be increased or decreased in comparison with the dot 
width for a predetermined temperature set by the CPU 5 in 
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advance. For this determination, the CPU has a table in 
the ROM 6 , for example , which stores the relationship between 
the internal temperature value of the printer 2 and the dot 
width to be printed, and it makes the determination by 
5 referencing the table. 
[0020] 

The following is an example of this table. A reference 
dot width is defined as 5 (190 to 200 {xm for 3 dots), for 
example; the dot widths larger than the reference dot width 

10 are indicated by four stages of 1 to 4 (230 \Am (stage 1) 
to 200 [m (stage 4) with each stage decremented by 10 \xm) ; 
and the dot widths smaller than the reference dot width are 
indicated by four stages of 6 to 9 (190 [om (stage 1) to 160 
^im (stage 4) with each stage decremented by 10 jim) , The 

15 reference dot width may be changed to a different dot width 
by the operator with the use of the keyboard 4 . Alternatively , 
a different value may be initially set and stored in the 
RAM 7 to be referenced as required. It is then determined 
from this table with which stage of dot width printing should 

20 be performed based on the temperature value detected by the 
temperature sensor 712. The table values for associating 
temperature values with respective stages may be 
experimentally prepared in advance as printing 
characteristic of the printer 2. 

25 [0021] 

Based on the above assumption, the control section 1 
references the table based on the temperature information 
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received from the printer 2 . Suppose that the dot width 
corresponding to the input temperature value is the stage 
3 {210nin) . In this case, the CPU 5 makes thickness adjustment 
setting on the input/output I/F 18 to decrease the dot width 
5 by two stages so that the dot width of the image to be printed 
by the printer 2 is to be the reference dot width of 5 , If 
the printing dot width of the printer 2 is the stage 8, for 
example, as a result of reference to the table, setting is 
made on the input/output I/F 18 to increase the dot width 

10 by three stages* In the case of other output dot widths, 
the similar operation is performed. When the thickness 
adjustment value has been set on the input/output I/F 18, 
the input /output I/F 18 then changes the data output time 
for the data "1" or "0" based on the adjustment value and 

15 outputs the data. Thus, the dot widths for black and white 
dots are changed. This will be described in more detail 
below. 

<Description of dot width adjustment method> 

Image data outputted to the printer 2 is serially 

20 transferred to the printer 2 via the input /output I/F 18 
as binary data indicating, for each dot, a white or black 
pixel with "0" or "1". In the printer 2 (LBP) of the 
embodiment, the laser driver 702 keeps the semiconductor 
laser 703 off while the transferred image data is on, that 

25 is, "1" to form a black dot corresponding to the data "1". 
On the contrary, while image data "0" is transferred, the 
semiconductor laser 703 is kept on, and a white dot is formed. 
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The time width during which the semiconductor laser 703 is 
kept on or off for one dot is generally determined by the 
scanning speed of a laser beam with which scanning is 
performed over the electrostatic drum 706. 
5 [0022] 

Consideration will be made on the case where dot data 
of "I's" and "O's" in image data sent to the printer 2 from 
the control section 1 are arranged as shown in Figure 3 . 
[0023] 

10 In Figure 3, each of the data "I's" and "O's" in the 

image data transferred in the order of "011010" has a time 
width corresponding to one dot. That is, reference numeral 
302 denotes the time width during which black data 
corresponding to one dot is formed, and reference numeral 

15 302 denotes the time width during which black data 
corresponding to two dots is foarmed. 
[0024] 

Figure 4 shows an example in which the width of the 
black dots of this image data is adjusted to be increased. 

20 In Figure 4, the risings from "0" to "1" of dots 401 and 
402 start earlier than those of dots 301 and 302 in Figure 
3. Furthermore, the risings from "1" to "0" of the dots 
401 and 402 start later than those of the dots 301 and 302 
in Figure 3. Accordingly, the time during which the "1" 

25 portions of the image data are outputted is longer than the 
case of Figure 3 . As a result , in the case of Figure 4 , 
black dots of the image data printed by the printer 2 are 
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formed with a relatively larger width in comparison with 
the width of white dots . Thus , an image with a larger black 
dot width is printed in Figure 4 in comparison with an image 
printed based on the image data in Figure 3. 
5 [0025] 

Furthermore, it is possible to change the rate of 
increasing the black dot width by changing the time by which 
the rising from "0" to "1" of the image data is hastened 
(Tl) and the time by which the falling from "1" to "0" of 
10 the image data is delayed (T2). 
[0026] 

Figure 5 shows the case where the black dot width of 
the image data in Figure 3 is decreased in contrast to Figure 
4. 

15 [0027] 

In Figure 5, in contras^t to the thickness adjustment 
of increasing the black dot width shown in Figure 4 , the 
rising timings of the dots 501 and 502 when the image data 
changes from "0" to "1" are later than in the case of Figure 

20 3, and the rising timings of the dots 501 and 502 when "1" 
changes to "0" are earlier than in the case of Figure 3. 
Thereby, the time during which a black dot is outputted is 
shortened, so that the width of a white dot is relatively 
larger than that of a black dot . As a result , an image is 

25 printed out by the printer with a smaller dot width than 
in the case of Figure 3 . 
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[0028] 

Such adjustment of the dot width of image data is 
performed by the input/output I/F 18 of the control section 
1 as described above. That is, the CPU 5 sets the dot width 
5 adjustment amount on the input/output I/F 18, and thereby 
the timing of switching zero (0) and one (1) for each dot 
of image data to be outputted is changed to output the image 
data. This dot width adjustment amount is determined by 
the CPU 5 with reference to temperature information sent 

10 from the printer 2 and based on the dot width to be printed 
by the printer 2 at the temperature, and then set on the 
input /output I/F 18 by the CPU 5, as described above. 
<Description of operation of printer 2> 

When the dot width adjustment amount for adjusting the 

15 dot width of an image is set on the input/output I/F 18 by 
the CPU 5, the dot width of the image data developed in the 
image memory 9 is adjusted by the input/output I/F 18 and 
transferred to the printer 2 . The printer 2 turns on/off 
the laser beam 704 emitted by the semiconductor laser 703 

20 based on the image data sent from the input/output I/F 18. 
An electrostatic latent image is then formed on the 
photoconductor drum 706 based on the emitted laser beam 704 
and an image is printed out . 
< Image printing processing> 

25 Figure 6 is a flowchart showing an image print output 

processing by the control section 1 of the first embodiment 
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of the present invention. A control program for executing 

the processing is stored in the ROM 6. 

[0029] 

At step 1, operation is started, and then at step S2, 
5 one page of image data created by an operator or inputted 
from the HD 11 is developed in the image memory 9 . The process 
then proceeds to step S3, and when temperature information 
detected by the temperature sensor 712 inside the printer 
2 is inputted by the printer control unit 701 via the 

10 input/output I/F 18, it is read by the CPU 5. Then, at step 
S4, a table prepared in advance in the ROM 6 and the like 
is referenced and it is determined whether the output dot 
width of the image data to be outputted to the printer 2 
should be adjusted based on the temperature information 

15 inputted at step S3. If it is not necessary to adjust the 
dot width, then the process proceeds to step S6, where the 
image data developed in the image memory 9 is read and 
outputted to the printer 2 via the input/output I/F 18. 
[0030] 

20 On the contrary, if it is necessary to adjust the dot 

width, then the process proceeds to step S5, where the dot 
width adjustment amount, which has been obtained based on 
the temperature information inputted at step S3 and with 
reference to the table, is set on the input /output I/F 18. 

25 The process then proceeds to step S6, where the image data 
developed in the image memory 9 is sequentially transferred 
to the printer 2 via the input/output I/F 18. In this case. 
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If the dot width adjustment amount has been set at step S5, 
then the image data in the image memory 9 is adjusted by 
the input/output I/F 18 so that it has the dot width specified 
by the CPU 5 (that is, the rising and falling timings of 
the image data are changed) and transferred to the printer 
2 . Printing of an image is then performed by the printer 
2 based on the image data transferred from the control section 
1. 

[Second embodiment] 

A second embodiment of the present invention will be 
now described. The configuration of an apparatus of the 
second embodiment is similar to Figure 1 of the first 
embodiment described above. The internal configuration of 
the printer 2 is similar to Figure 2 described above. 
Therefore, description of these will not be provided. 



